Background: In 2017, the international European Men-who-have-sex-with-men Internet Survey (EMIS-2017) collected data from 50 countries, including Canada for the first time.
Introduction
In 2017, the second iteration of the European Men-who-havesex-with-men Internet Survey (EMIS-2017) was launched (1) . This survey collected data from gay, bisexual and other men who have sex with men (gbMSM) living in 50 countries, with the aim of generating data useful for planning HIV and sexually transmitted infection (STI) prevention and care programs, and monitoring of SURVEY progress in these areas (1) . Canada participated in this survey for the first time.
In Canada, gbMSM continue to be particularly affected by sexually transmitted and bloodborne infections (STBBIs). In 2016, it was estimated that gbMSM make up more than half (52.5%) of the population living with HIV infection in Canada (2). Rates of syphilis and gonorrhea have increased over the past several years, with the increase among men largely in the gbMSM population in Canada (3) (4) (5) and internationally (6, 7) . Hepatitis C is also on the rise among gbMSM who are HIV-positive (8) .
The reasons for this are multifactorial. Among HIV-negative men, new preventive interventions like preexposure prophylaxis (PrEP) in combination with reduced use of condoms may, in part, contribute to the rise in STIs other than HIV (3, 4) . Among HIV-positive men, serosorting and knowledge of an undetectable viral load may lead to minimizing the risk of HIV transmission, which can lead to a concurrent decreased use of condoms, thus increasing the risk of other STBBIs (3, 4) . Other factors that could be influencing rates of STBBIs include changing community norms and the use of illicit drugs to enhance sexual experiences (i.e. party and play/chemsex) (9) . Structural factors, such as stigma related to sexual orientation and to HIV infection, a lack of provider knowledge and training in gbMSM sexual health risks and needs, and issues related to cost and access to PrEP and HIV treatment may also be contributing to the STBBI burden among gbMSM (10).
Gathering national-level information on risk and prevention behaviours, health service needs and health outcomes is crucial for understanding the current trends and for guiding the planning and evaluation of public health interventions to prevent STBBIs among gbMSM. The objective of this report is to provide an overview of the EMIS-2017 data from Canada.
Methods

EMIS-2017 was undertaken by Sigma Research at the London School of Hygiene and Tropical Medicine in association with
the Robert Koch Institute in Berlin. The survey was funded by the European Union Health Programme 2014-2020 for Europe. The survey ran from October 2017 to January 2018, inclusively, across 50 countries. In Canada, the Public Health Agency of Canada (PHAC) funded the promotion of the survey to Canadian gbMSM. Community-involved researchers (NJL, MB, DJB, TAH and BA), along with two PHAC representatives, provided feedback on the questionnaire and recruitment methods and a review and interpretation of the results.
While EMIS uses the term "men who have sex with men (MSM)", the authors use the term "gbMSM" to describe the same population as the latter is commonly used in Canada. A more detailed description of the methods can be found elsewhere (11) .
Questionnaire
The EMIS-2017 survey was based on the questionnaire successfully used in EMIS-2010. Updates were based on a review of evidence of the epidemiology of HIV infection and STIs; the STBBI-related risk and precautionary behaviours of gbMSM; a policy and practice mapping exercise; a scoping exercise of available gbMSM questionnaires published since EMIS-2010; and three rounds of consultations with partner countries, including Canada.
The final version of the questionnaire included questions on:
• Sociodemographic characteristics of EMIS participants • Experiences of discrimination, mental health and substance use • Knowledge and use of postexposure prophylaxis (PEP) and PrEP • Sexual practices -information on chemsex was captured by asking about the use of stimulant drugs (including ecstasy/ MDMA, cocaine, amphetamine, crystal methamphetamine, mephedrone and ketamine to make sex feel more intense or last longer) • STBBI testing and diagnosis
The survey was available in 33 languages simultaneously, including 22 of the 23 official languages of the European Union; Canadian researchers provided edits to both the French and English version and the questionnaire was piloted among a small group of Canadian gbMSM. The EMIS-2017 questionnaire can be found online (12) .
Recruitment
Sigma staff commissioned advertising from 10 multi-country "dating" platforms including PlanetRomeo, Grindr, Hornet, Qruiser, RECON, Scruff, Gaydar, Manhunt/Jack'd, GROWLr and Bluesystem. Within Canada, advertisements and banners on social media, gay news websites and sexual networking apps were posted. Electronic and offline promotional materials were provided to community-based organizations across Canada, such as the Health Initiative for Men, for distribution to their networks.
All online promotions of EMIS, paid or unpaid, were allocated a specific URL to direct potential participants to the EMIS landing page. Here they could make their language selection and proceed to the survey; this page also captured data on the recruitment source. Unfortunately, the Grindr Source codes were erroneously labelled in Canada; during data cleaning, these were rectified as much as possible using the timeline for participation invitations sent out by Grindr.
Consent and inclusion criteria
Before proceeding to the survey, participants in Canada had to confirm that they had read and understood the nature and purpose of the study, wanted to participate and were aged 16 years or older. Inclusion criteria included:
• Living in one of 50 countries participating in the study • Identifying as a man, including cisgender men (i.e.
individuals assigned male at birth who identify as men) and transgender men (i.e. individuals assigned female at birth who identify as men) • Being sexually attracted to men and/or ever having had sex with men
For the purposes of this analysis, participants needed to provide the first part of their postal code so they could be assigned to a province or territory. Three discrepancy flags were created with regard to age, steady male partners and non-steady partners. Participants with inconsistent data were excluded from this analysis.
Analysis
Descriptive analyses (frequencies and proportions) were conducted. Participants' characteristics were described by province and territory. Due to sample sizes less than 10, men who resided in Yukon were combined with those living in British Columbia, those from Northwest Territories with Alberta and those from Nunavut with Ontario. Similarly, participants from Manitoba and Saskatchewan were combined as were those from the four Atlantic Provinces.
A combined measure of anxiety and depression was calculated using a validated brief screening scale for anxiety and depression, the Patient Health Questionnaire-4 (13). The CAGE 4-item questionnaire was used as an indicator of alcohol dependency (14) .
To monitor the uptake and effect of new HIV prevention strategies, the following indicators were derived:
• Numbers and proportions were suppressed when the numerator was less than five and the denominator was less than 100.
Results
A total of 6,059 Canadian gbMSM participated in EMIS-2017. Of these, 894 (14.8%) were removed because they had discrepant data or did not provide a forward sortation area (i.e. first three characters of their postal code) and so could not be categorized by province/territory. The remaining 5,165 participants from Canada were included in this analysis. Over three-quarters (78.5%) of the participants reported having four or more years of education past the age of 16. Almost three-quarters (71.0%) reported that they were employed (including full-time, part-time and self-employed) whereas 13.2% identified as students, and the remaining 15.8% reported being unemployed, retired (including medically), on long-term sick leave or other. Almost half (47.9%) of the participants reported being comfortable in their financial situation, 31.9% reported being neither comfortable nor struggling, and one-fifth (20.2%) reported being uncomfortable. 
Characteristics of EMIS participants
SURVEY
Any CAI among HIV-positive men not on treatment and detectable viral load i
Paid a man to have sex 
Of the HIV-negative men using PrEP who had anal intercourse with one or more casual partners in the past year (n=344), 91.3% participated in any CAI with casual partners in the past year.
Of those who were HIV-negative or did not know their status, who had anal intercourse with one or more casual partners in the past year and were currently not using PrEP (n=2,792), 71.5% participated in any CAI with casual partners in the past year. Of the HIV-positive participants who had anal intercourse with one or more casual partners in the past year and who had an undetectable viral load (n=300), 92.7% participated in any CAI with casual partners in the past year. Of the men who were HIV-positive who had anal intercourse with one or more casual partners in the past year, were not taking antiretroviral therapy and had a detectable viral load (n=14), 14.3% had engaged in CAI with casual partners in the past year.
In the past year, 5.8% of participants bought sex and 4.0% sold sex with male partners.
STBBI testing and diagnosis
Although almost two-thirds of participants (62.5%) had tested for HIV in the previous year, only one-quarter (24.9%) reported full STI screening in the last 12 months ( Table 5 ). This proportion was higher (37.7%) among participants who engaged in any CAI in the previous year.
Most of the participants (90%) who had been tested for STIs other than HIV infection in the previous year stated that their healthcare provider knew they had sex with other men.
With regard to bloodborne infections, 1.5% of participants were ever diagnosed with hepatitis C and 9% reporting being diagnosed with HIV infection. Of those with an HIV diagnosis, 99.1% of the HIV-positive participants reported current use of antiretroviral therapies; of those, 96.7% reported an undetectable viral load. For other STBBIs, 3.2% of the participants had received a syphilis diagnosis within the previous year. The proportions of participants diagnosed in the previous year with gonorrhea and chlamydia (including lymphogranuloma venereum) were 7.1% and 6.5%, respectively. 
Strengths and limitations
The strength of the Canadian EMIS-2017 survey was the use of a global, validated questionnaire that will facilitate cross-country comparisons, a large sample size and participation from all regions of Canada.
A number of limitations need to be considered when interpreting the findings. Since the EMIS-2017 was based on self-reported data and included sensitive topics such as sexual practices and substance use, some degree of underreporting of higher-risk behaviours may have occurred. However, any underreporting was likely limited given the self-administered nature of the survey. EMIS-2017 made use of non-probability sampling methods, including the use of social and sexual networking mobile applications for recruitment, and, as a result, it more likely represents sexually active nonmonogamous gbMSM. However, this is a main target population for both behavioural surveys and public health interventions.
Implications
Many of the findings are consistent with previous studies. For example, a Canadian survey of gbMSM found a higher risk of suicidal ideation and related behaviour among gbMSM than among heterosexual men (17) . A review of the international literature found a higher prevalence of substance use among gbMSM than heterosexual men (18) . The reported use of chemsex (21.5%) in the Canadian portion of the EMIS-2017 was higher than found by regional Canadian studies (6% and 18%) (19, 20) and may reflect regional variation. Other studies have also found that mental health challenges and substance use are associated with gbMSM engaging in higher-risk sexual practices (21) (22) (23) . The tendency of these issues to coincide has been conceptualized as a syndemic, defined as co-occurring epidemics that results in a higher disease burden in marginalized populations (24) . Previous studies have indicated that in some cities between 10.5% and 12.5% of gbMSM are using PrEP (25) , and that 50% to 60% of gbMSM are interested and willing to use PrEP (26, 27) , suggesting affordability and accessibility are barriers (28, 29) . A low proportion of participants reporting full STI testing have been found in other surveys of gbMSM in Canada (30) and internationally (31,32). The finding that almost all participants diagnosed with HIV infection were undergoing SURVEY treatment and had undetectable viral loads is similar to recent regional surveys of gbMSM (33, 34) .
Next steps
The EMIS-2017 findings point to the need for implementation research to determine best practices to address the high levels of discrimination, poor mental health and substance use harms that gbMSM experience. The EMIS-2017 study also provides useful baseline data on PrEP. In light of changes to provincial formularies and recent guidelines on PrEP prescribing, we anticipate an uptake of this effective prevention technology. Further research would be useful in determining the role of PrEP on sexual risk practices and on the subsequent rates of infection with HIV and other STBBIs. As this survey likely captured a specific and important subgroup of gbMSM regarding STBBIs, triangulating these data with information generated from future surveys using alternative sampling methods would lead to a more comprehensive understanding of this population as a whole.
Conclusion
gbMSM in Canada experienced high levels of stigma, discrimination, mental health problems, and substance use. Furthermore, a low prevalence of condom use was found among them. The gap between the proportion of men who were interested in PrEP and those who actually used it is significant and comprehensive STBBI testing was low. These findings can inform public health action and provide a baseline to examine the impact of current and new interventions.
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